In this research, the efficiency of electrocoagulation treatment process using iron and aluminum electrodes to treat synthetic wastewater containing Reactive Red 24 (RR 24) was studied. The effects of parameters such as current density, pH, type of electrolyte, initial dye concentration, electrolyte concentration, temperature, and inter electrode distance on dye removal efficiency were investigated. The results showed that dye and chemical oxygen demand removals were 99.6% and 91.5% by using iron and were 97.9% and 83.8%, by using aluminum electrodes.
concentration of 150 mg L -1 and of pH: 5.2 [12] . The effects of operating parameters, such as initial pH, catalyst, initial dye concentration and hydrogen peroxide were studied for degradation of C.I. Reactive Red 45 (RR45) dye in aqueous solution using advanced oxidation processes (AOPs), UV/TiO 2 , UV/ ZnO and photo-Fenton [13] .
Dyes are extensively used in many fields such as textile, leather, paper, food industries.
These extensive applications of synthetic dyes create environmental pollution and their toxic properties cause health risk [14] . The most widely used methods to remove dyes are adsorption [15] , ultrafiltration [16] and nanofiltration [17] , oxidation [18] , biological methods [19] , etc. Electrocoagulation (EC) process has been mostly applied to treat dye-containing wastewaters because of the simplicity and high efficiency of the decolorization. This process was based on the formation of coagulants via electrolytic reactions at electrode surfaces. The production of destabilization agents brings about neutralization of electric charge for removing pollutant [20] . Electrocoagulation process also facilitates flocculation by turbulence generated by oxygen and hydrogen evolution at the cathode and anode electrodes. With the gas evolution, particles are destabilized and they start attracting each other and generate bigger particles. EC process depends on pH, particle size, concentrations, and the conductivity of the continuous phase. These experimental factors affect the results in different ways.
Electrocoagulation has some advantages including simple equipment requirement, easy automation of the process, environmental compatibility, versatility, rapid reactions and smaller systems [21, 22] . The maximum decolorisation efficiency in removing color from real textile wastewater by using both iron and aluminum electrodes reached 96% and 90% respectively for 90 minutes of treatment at optimal initial pH was 10 [23] . 
Equipments and procedures
The electrocoagulation unit consisted of an 100 ml electrochemical reactor with anode and cathode with an effective surface area of 4 cm 2 .
The electrodes were 20 mm×10 mm and inter electrodes distance was 0.8 cm. 
Analysis
Two main parameters were measured to evaluate the electrochemical treatment efficiency, the remaining pollutant concentration and the COD.
Remaining pollutants (RR24) concentration
was measured with the double-beam UVvisible spectrophotometer at λ max =515 nm using calibration curve with standard error ±0.5%.
The COD was determined using a closed reflux titrimetric method [24] . The equation used to calculate the color removal efficiency in the treatment experiments was:
%E =[ (A 0 -A) / A 0 ]× 100 (1)
Where A0 and A are absorbance values of dyes solutions before and after treatment with respect to their λ max [25] . The calculation of COD removal efficiencies after electrocoagulation treatment was performed using the following formula [26] .
CR(%) = [(C 0 -C) / C 0 ] × 100 (2)
Where C0 and C are concentrations of wastewater before and after electrocoagulation.
Result and discussion
In the electrocoagulation process, coagulant is generated as a result of oxidation of the anode material by passing the electrical current.
Electrocoagulation of dye solution using iron and aluminum electrodes takes place according to the following mechanisms [27 -30] for the production of Fe(OH) n and Al(OH) n , where n = 2 or 3 .
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The precipitates is formed, which causes sweepfloc coagulation [32] .
Effect of current density
The effect of current density on the removal of RR24 dye and COD was studied at four different current densities, i.e., 5 
Effect of initial pH
It has been established in previous studies that initial pH has a considerable effect on the efficiency of the electrocoagulation process for removal of organic pollutants [36, 37] . 
Effect of electrolyte (NaCl) concentration
It is important to investigate the effect of electrolyte concentration since actual wastewater usually contains certain amount of salts [42] . Figure 4 and However, it should be noted that the operation of electrocoagulation process at higher temperature significantly reduced electrical energy consumption and fluid conductivity increases [45] . So, the production of hydroxide species increases rapidly then enhances pH value. The increase in pH may be affecting on iron and aluminum species to be in the oxide form and did not exist in the hydroxide form which is the coagulant species that should remove the dye. 
Effect of inter electrode distance

Effect of temperature
Kinetic studies
Kinetics studies have important role in determining the rate constant and the order of reaction of this treatment removal [46] . So, rate constant is very significant in the design of 
